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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Acoustics Sectional Committee, had been approved by the Electronics 
and Telecommunication Division Council. 

This Standard was first published in 1976. The revision has been undertaken to bring it in line 
with the corresponding 1EC Publication. 

In order that a proper impression may be gained from a graph in which a response is plotted as a 
level ( in decibels ) against frequency on a logarithmic scale, it is important that the proportions of 
the scales be standardized. Otherwise, a spectrum or response curve can be made to appear unduly 
flat or unduly steep by compression or expansion of one of the scales. 

The ultimate interest is usually an output spectrum that results from the combination of an input 
spectrum with several individual response characteristics such as those of a microphone, amplifier, 
loudspeaker and perhaps a transmission loss. Such characteristics may similarly be combined for 
instruments such as hearing aids, recorders and vibration measuring apparatus. The contribution 
of each element to the final result is more readily understood if each characteristic is plotted to 
scales having a standard proportion. 

For displaying response-frequency characteristics, different ranges and orders of accuracy are needed. 
Thus, a range of lOdB may suffice for the response of a standard microphone, but a range of more 
than' 60 dB may be required for a filter. Although these requirements emphasize the need for 
different scale proportions, the number of proportions should be kept at a minimum to facilitate 
comparisons. 

If identical scale sizes are used, curves on translucent paper may be laid over one another for easy 
comparison. Although graphs for publication may be reduced to fit the printed page, the use of 
a standard proportion makes it feasible to compare graphs from different publications by direct 
superposition of suitable enlargements. 

In preparing this Standard, assistance has been derived from IEC Pub 263 : 1982 'Scales and 
sizes for plotting frequency characteristics and polar diagrams', issued by the International 
Electrotechnical Commission ( IEC ). 
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Indian Standard 



SCALES AND SIZES FOR PLOTTING 

FREQUENCY CHARACTERISTICS AND 

POLAR DIAGRAMS 

( First Revision ) 



1 SCOPE 

1.1 This standard specifies standard proportions 
for the scales for plotting frequency characteristics 
and polar diagrams. 

1.2 This standard does not apply to audiograms. 

2 LOGARITHMIC FREQUENCY SCALES 

For graphs in which a level ( in decibels ) is 
plotted against freqency on a logarithmic scale, 
the scale proportions shall be those for which the 
length for a 10 : 1 frequency ratio is equal to the 
length for a level difference of 10 dB, 25 dB or 
50 dB on the ordinate scale. 

3 POLAR LEVEL DIAGRAMS 

3.1 For polar plots in which a level, in decibels, 
is shown increasing outward along a radius on a 
linear scale, the maximum level should preferably 
be plotted on, or within 5 dB of a reference 
circle whose radius corresponds to a difference in 
level of 50 dB. Alternatively, the maximum level 
should preferably be plotted on, or within 2'5 dB 



of, the reference circle whose radius corresponds 
to a difference in level of 25 dB. The tolerance 
limits on the radius of the reference circle corres- 
spond respectively to ±0*5 dB and ±0'25 dB. 
These requirements apply for whatever length is 
chosen to represent 1 dB. 

3.2 For an absolute level, referred to a fixed 
reference quantity, when the radius of the 
reference circle corresponds to a difference in 
level of 50 dB, the level assigned to the reference 
circle shall be a multiple of 10 dB. When the 
radius corresponds to a difference in level of 
25 dB, the level assigned to the reference circle 
shall be a multiple of 5 dB. The level represented 
by the reference circle should be within 
5dB(or2'5dB) of the maximum level to be 
plotted. 

3.3 For a relative level, such as the difference 
between an absolute level at a stated distance 
from a transducer in a particular direction, and 
the absolute level at the stated distance in a 
reference direction, the relative level assigned to 
the reference circle shall be dB and the angle 
assigned to the reference direction shall be 0°. 
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ANNEX A 



EXAMPLES OF THE REQUIREMENTS SPECIFIED IN THIS STANDARD 



A-l Examples of original plots with the three 
scale proportions specified in this standard are 
shown respectively in Figures 1, 2 and 3. 
The examples are drawn with real data, but are 
not intended to restrict the plotting of a charac- 
teristic to any particlar one of the scale propor- 
tions, illustrated. One dB is represented 
respectively by the convenient sizes of 1 mm, 
2 mm and 5 mm, corresponding to 50 dB, 25 dB 
and 10 dB equal in length to the specified size of 
50 mm for the 10: 1 frequency ratio on the 
logarithmic scale. It should be noted that the 
vertical rulings on Figures 1 and 3 are equally 
spaced, with 5 mm representing one-third octave, 
thus allowing the use of linear graph paper. 

— Figure 4, is an example of a polar diagram 
according to this standard, showning the 
sound level at a distance of 150 m from an 
aircraft on the ground. 

One decibel is represented by 2 mm, and the 
radius of the reference circle is defined by a 
level difference of 50 dB; hence the radius of 
the reference circle is 100 mm. The maximum 



sound level to be plotted is 118 dB, and the 
multiple of 10 dB within 5 dB of this maxi- 
mum level is 120 dB. Thus the sound level 
represented by the reference circle is 120 dB. 
— Figure 5, is an example of a polar diagram 
according to this standard, showing the 
directional response of a radial horn loud- 
speaker at 8 000 Hz, relative to the response 
on the axis at the given distance from the 
loudspeaker. One decibel is represented by 
4 mm, and the radius of the reference circle is 
defined by .a level difference of 25 dB; hence 
the radius of the reference circle is 100 mm. 
As usual, the reference circle represents dB 
relative level. 

A-2 The 200 mm diameter of the reference circle 
is such that a fully circular directivity pattern is 
just small enough to be reproduced on paper of 
A4 size. Any additional plotting space outside 
the reference circle, such as at the top and bottom 
of these examples, is available for levels that 
exceed somewhat the level represented by the 
reference circle. 
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Frequency in hertz 

1 Example of Ventilating Noise Spectrum with a Scale Proportion such 



THAT THE LENGTH OF THE ABSCISSA CORRESPONDING TO A FREQUENCY RATIO OF 

10:1 is Equal to the Length of the Ordinatb Corresponding to 25 dB 
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Fig. 2 Example of Microphone Calibration Curve Showing Sensitivity Level S as a 
Function of Frequency /, with a Scale Proportion of dB for a Frequency Ratio 10:1 
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Fig. 3 Example of" Loudspeaker Response with a Scale Proportion of 
50 dB for a Frequency Ratio 10:1 
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Fig. 4 Example of a Polar Diagram with a Reference Circle Radius Corresponding to 
50 dB Showing Sound Level at a Distance of 150 m from an Aircraft 
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'X'A f XAMPLE 0F a Polar Diagram with a Referencb Circle Radius Corresponding to 

25 dB SHOWING THE DIRECTIONAL RESPONSE OF A RADIAL HORM LOUDSPEAKER AT 8 000 Hz 
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